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EFFEC!C OF SODIUM DIACETATE ON CORN SILAGE CHEMICAL 
CFIARACJ!ERIS!l'ICS, PRBSEKVA!CION AND FEEDLOT 
PERFORMANCE OF GROWING BEgP STEERS 
Richard M. Luther  
Department of Animal and Range Sciences \ BEEF REPORT / CATTLE 86-9 
Whole-plant corn forage  ens i l ed  a t  65% moisture and s to red  i n  concre te  s t a v e  
s i l o s  f o r  200 days was fed i n  high-si lage d i e t s  t o  growing beef s t e e r s .  
Approximately 84 tons  of dry ma t t e r  were s to red  i n  each of two s i l o s .  One s i l o  
contained forage  which was unt rea ted ,  whi le  t h e  o the r  contained forage  t r e a t e d  
wi th  sodium d i a c e t a t e  a t  1 l b  p e r  ton of wet forage. 
Dif ferences  i n  f e e d l o t  performance of growing s t e e r s  o r  i n  va r ious  chemical 
c h a r a c t e r i s t i c s  between un t r ea t ed  and sodium d iace ta t e - t r ea t ed  corn s i l a g e  were 
small  and not  s i g n i f i c a n t  (P>.05).  Both s i l a g e s  had a  d e s i r a b l e  pH (3.8) and 
contained over  10% l a c t i c  a c i d  i n  t h e  dry matter ,  i n d i c a t i n g  formation of h igh  
q u a l i t y  s i l a g e .  Recovery of s i l a g e  dry ma t t e r  was 85.6% f o r  un t r ea t ed  s i l a g e  and 
86.8% f o r  sodium d iace ta t e - t r ea t ed  s i l a g e .  
(Key Words : Corn Si lage ,  Additives.  Sodium Diace ta te ,  Ca t t l e .  ) 
In t roduc t ion  
Formation of q u a l i t y  s i l a g e  f o r  l i v e s t o c k  product ion i s  dependent on t h e  
r a t e  and completeness of t h e  chemical fermentat ion process and a l s o  on t h e  
p rese rva t ion  of t h e  s i l a g e  during s torage .  Microbial a c t i v i t y  of b a c t e r i a  
p re sen t  i n  f r e s h  fo rage  l e a d s  t o  the  formation of l a c t i c  a c i d  and o t h e r  organic  
a c i d s  which s t a b i l i z e  and preserve  s i l a g e  during s torage .  
The a d d i t i o n  of organic ac ids  t o  chopped forage  a t  e n s i l i n g  t o  a i d  i n  
p rese rva t ion  has been p rac t i ced  f o r  a  number of years .  Organic a c i d s  used i n  
preserv ing  crops inc lude  t h e  mineral  ac ids  (hydrochloric ,  su lphur i c  and 
phosphoric) and members of t h e  f a t t y  ac id  group (formic, a c e t i c ,  propionic,  
e t c . ) .  Sodium d i a c e t a t e ,  a  commercial product a v a i l a b l e  i n  t h e  s a l t  form, a i d s  
i n  a c i d i f i c a t i o n  of e n s i l a g e  while  permi t t ing  fermenta t ion  t o  occur wi th  t h e  
product ion of l a c t i c  acid.  Claims f o r  t h e  product inc lude  t h e  reduct ion  of mold 
formation, spa r ing  of p r o t e i n  from fermenta t ive  p r o t e o l y s i s  and i t s  u t i l i t y  wi th  
forage  of v a r i a b l e  moisture content .  
Previous research  a t  t h e  South Dakota Experiment S t a t i o n  ( C a t t l e  Feeders Day 
Report 84-11 showed t h a t  whole-plant corn fo rage  t r e a t e d  wi th  sodium d i a c e t a t e  
r e s u l t e d  i n  lower fe rmenta t ion  temperatures and a more r ap id  drop i n  pH 
as soc ia t ed  wi th  h igher  l a c t i c  ac id  l e v e l s  following e n s i l i n g  compared t o  
un t r ea t ed  s i l a g e .  The a d d i t i v e  had no e f f e c t  on n u t r i e n t  d i g e s t i b i l i t y  but  
preserved 3.4% more dry ma t t e r  than unt rea ted  s i l a g e .  
The o b j e c t i v e  of t h i s  r e s e a r c h  was t o  e v a l u a t e  sodium d i a c e t a t e - t r e a t e d  corn  
s i l a g e  when fed  t o  growing beef steers f ed  h igh-s i lage  d i e t s .  The e f f e c t  of t h e  
a d d i t i v e  on chemical c h a r a c t e r i s t i c s  of t h e  s i l a g e  dur ing  feedout  and on dry 
m a t t e r  p r e s e r v a t i o n  was a l s o  s tud ied .  
Procedures 
Whole-plant corn fo rage  from t h e  1983 corn crop was ha rves t ed  a t  64.7% 
mois ture  w i t h  a  convent iona l  fo rage  chopper. Loads of fo rage  were weighed and 
s t o r e d  a l t e r n a t e l y  i n  two conc re t e  s t a v e  s i l o s  (18 x 50 f t ) ,  each  equipped w i t h  a  
blower. A Gandy a p p l i c a t o r  was i n s t a l l e d  on one blower t o  d e l i v e r  1 l b  of 
sodium d i a c e t a t e l  p e r  t o n  of forage.  The s i l o s  were f i l l e d  r a p i d l y  t o  a  l e v e l  of 
t h e  s i l o  unloader ,  l e v e l e d  and packed. 
A r e p r e s e n t a t i v e  sample was c o l l e c t e d  from each load  and f rozen  f o r  chemical 
ana lyses .  Samples of each  s i l a g e  were a l s o  c o l l e c t e d  twice  weekly dur ing  feedout  
f o r  mois ture  de te rmina t ions  and f o r  l a t e r  chemical ana lyses .  
A feed ing  t r i a l  was conducted u t i l i z i n g  160 Hereford, Angus and Hereford x 
Angus f e e d e r  steers (avg 544 l b ) .  The c a t t l e  w e r e  purchased through a  l i v e s t o c k  
auc t ion .  I n i t i a l  weights  were taken a f t e r  1 4  hours  wi thout  feed  and wa te r  and 
s t e e r s  were a l l o t t e d  on t h e  b a s i s  of weight and breeding  t o  20 pens of e i g h t  
s t e e r s  each. A l l  steers were ear tagged,  implanted w i t h  36 mg ~ a l ~ r o 2  and 
vacc ina t ed  w i t h  a  4-way C l o s t r i d i a  spp. b a c t e r i n  and f o r  Bovine Virus Diar rhea  
(BVD), I n f e c t i o u s  Bovine R h i n o t r a c h e i t i s  (IBR) and para- inf luenza.  F u l l  weights  
w e r e  recorded a t  28-day i n t e r v a l s  dur ing  t h e  experiment. F i n a l  shrunk weights  
were recorded fo l lowing  an 18-hour s t and  wi thout  feed  and water .  
Corn s i l a g e  was o f f e r e d  t o  a l l  c a t t l e  according t o  a p p e t i t e .  A p r o t e i n  
supplement was mixed w i t h  t h e  s i l a g e  and f ed  a t  t h e  r a t e  of 2  l b  p e r  steer d a i l y .  
The supplement was composed of 70% soybean meal (44% crude p r o t e i n )  and 20% 
ground s h e l l e d  corn f o r t i f i e d  w i t h  macro and micro minera l s  and v i t amin  A. 
The s i l o s  were opened a f t e r  200 days of s t o r a g e  and s p o i l e d  s i l a g e  removed 
from t h e  s u r f a c e ,  weighed and sampled. Feedable  s i l a g e  was based on t h e  sum of 
f eed  record  v a l u e s  kept  u n t i l  t h e  s i l o s  w e r e  empty. Nonrecovered s i l a g e  was 
ob ta ined  by d i f f e r e n c e  and included l o s s e s  dur ing  fe rmenta t ion ,  s t o r a g e  and 
f  eedout . 
Resu l t s  and Discuss ion  
Feedlo t  performance f o r  t h e  110-day experiment i s  presen ted  i n  t a b l e  1. The 
l e v e l  of performance was accep tab l e  cons ider ing  t h a t  wel l -eared corn forage  was 
e n s i l e d  and t h e  r e s u l t i n g  s i l a g e  was f u l l  fed  t o  s t e e r s  wi thout  a d d i t i o n a l  g r a in .  
Weight ga in ,  dry m a t t e r  consumption and feed  e f f i c i e n c y  were s i m i l a r  (P>.05) f o r  
s t e e r s  f e d  un t r ea t ed  o r  sodium d iace t a t e - t r ea t ed  corn s i l a g e .  
l c r o p  Cure, Domain I n d u s t r i e s  Inc. ,  New Richmond, W I .  54017. 
2 ~ n t e r n a t i o n a l  Minerals  and Chemical Corporation. T e r r e  Haute, I N .  47808. 
Chemical q u a l i t y  f a c t o r s  f o r  t h e  experimental s i l a g e s  a r e  presented  i n  
t a b l e  2. Both s i l a g e s  were of h igh  q u a l i t y  a s  i n d i c a t e d  by l o w  pH va lues  (3.8) 
and h igh  l a c t i c  a c i d  l e v e l s  (10% of t h e  dry m a t t e r ) .  Di f fe rences  i n  t h e  v a r i o u s  
chemical measurements between un t r ea t ed  and sodium d i a c e t a t e - t r e a t e d  s i l a g e  w e r e  
r e l a t i v e l y  smal l  and no t  s i g n i f i c a n t  (P>.05) .  The s i m i l a r i t y  of ammoniacal 
n i t rogen  va lues  sugges ts  t h a t  p r o t e i n  degrada t ion  fol lowing e n s i l i n g  and s t o r a g e  
was a l s o  s i m i l a r  f o r  t h e  two s i l a g e s .  The 1 a c t i c : a c e t i c  a c i d  r a t i o ,  a  measure of 
t h e  e f f i c i e n c y  of fermentat ion,  d id  no t  d i f f e r  (P>.05) f o r  t h e  un t r ea t ed  and 
sodium d i a c e t a t e - t r e a t e d  s i l a g e s .  
Recovery of dry ma t t e r  from s i l a g e  s t o r e d  i n  s t a v e  s i l o s  f o r  200 days i s  
shown i n  t a b l e  3 .  Dry ma t t e r  p re se rva t ion  was only s l i g h t l y  h ighe r  (86.8%) f o r  
t h e  sodium d i a c e t a t e - t r e a t e d  s i l a g e  compared t o  t h e  c o n t r o l  s i l a g e  (85.6%). This  
e f f e c t  i s  a s s o c i a t e d  wi th  s l i g h t l y  lower spo i l age  l o s s e s  i n  t h e  t r e a t e d  s i l a g e .  
Dry ma t t e r  recovery va lues  f o r  t h i s  t r i a l  a r e  somewhat lower than have been 
experienced w i t h  corn s i l a g e  s t o r e d  i n  s t a v e  s i l o s  a t  t h i s  l o c a t i o n .  However, i t  
i s  no t  uncommon t o  have dry ma t t e r  l o s s e s  ranging from 10  t o  15% under t h e  
cond i t i ons  of t h i s  experiment. 
TABLE 1. EFFECT OF SODIUM DIACETATE TREATMENT OF CORN SILAGE 
ON FEEDLOT PERFORMANCE OF GROWING BEEF STEERS 
(APRIL 8-JULY 27, 1984--110 DAYS) 
Sodium 
d iace t a t e -  
Untreated t r e a t e d  
Itema s i l a g e  s i l a p e b  
Number of s t e e r s  
Avg i n i t i a l  w t ,  l b  
Avg f i n a l  w t .  l b  
Avg d a i l y  gain,  l b  
Avg dry ma t t e r  i n t ake ,  l b  17.21 17.02 
Dry matter /100 l b  gain.  l b  731 7  2  4  
a Treatment d i f f e r ences  f o r  performance measurements were 
no t  s t a t i s t i c a l l y  s i g n i f i c a n t  (P>.05).  
b  Crop Cure, Domain I n d u s t r i e s  Inc. ,  New Richmond, W I .  
TABLE 2. CHEMICAL CHARACTERISTICS OF UNTREATED AND SODIUM 
D I  ACETATE-TREATED COW SILAGES 
Sodium 
d iace t a t e -  
Untreated t r e a t e d  
Itema s i l a g e  s i l  ageb 
Number of samples 
Dry mat te r ,  %C 
PH 
T i t r a t a b l e  a c i d i t y d .  
Ammonia n i t rogen ,  %e 
Percentage of dry ma t t e r  
Crude p r o t e i n  8-34 8,33 
L a c t i c  a c i d  10.22 9.77 
Acet ic  a c i d  1.78 1-77  
Propionic  a c i d  .03 .04 
Bu ty r i c  a c i d  .02 -02 
To ta l  v o l a t i l e  f a t t y  ac ids  1.83 1 -83 
Acid de t e rgen t  f i b e r  3  0.06 28.40 
Neutal de t e rgen t  f i b e r  52-63 53.21 
L a c t i c : a c e t i c  r a t i o  5.7 5.5 
a Treatment d i f f e r e n c e s  i n  chemical c h a r a c t e r i s t i c s  were 
n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  (P>.05). 
Crop Cure, Domain I n d u s t r i e s  Inc. ,  New Richmond, W I .  
Toluene d i s t i l l a t i o n  wi th  a c i d  co r r ec t ion .  
M i l l i l i t e r s  .IN KOH t o  b r ing  pH t o  7. 
Percentage of t o t a l  n i t rogen .  
TABLE 3. PRESERVATION OF DRY MATTER I N  UNTREATED AND SODIUM 
D I  ACETATE-TREATED CORN SILAGEa 
Sodium 
d i a c e  t a t e -  
Unt rea ted  t r e a t e d  
Item s i l a g e  s i l a g e b  
Forage d ry  m a t t e r  a t  s t o r a g e ,  % 35.34 35.26 
Dry m a t t e r  s t o r ed .  l b  168.702 168.019 
Dry m a t t e r  f o r  feed ing .  l b  144.495 145.809 
Percen tage  of  d ry  matter s t o r e d  85.65 86.78 
Dry m a t t e r  as spo i l age .  l b  5.769 3.998 
Percen tage  of d r y  matter s t o r e d  3.42 2.38 
Dry m a t t e r  n o t  recovered.  l b  18.438 18.212 
Percen tage  of d ry  matter s t o r e d  10.93 10.84 
a S to r age  pe r i od  = 200 days. 
Crop Cure. Domain I n d u s t r i e s  Inc.. New Richmond, W I .  
